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In this study, the NF membranes 
(hydrophilic or hydrophobic) with various 
MWCOs (100, 500 and 1000 Da) were 
employed in a dead-end stirred filtration 
device. The tested solutions included amino 
acids (Glu,  Gly,  Lys) , peptide (Gly-Gly)  
and ? -cyclodextrin solutions and their 
mixtures. The permeate flux and solute 
rejection were measured under various 
operating parameters such as membrane 
MWCO, transmembrane pressure, pH value, 
feed composition and stirred rate. 
Experimental result indicates that the permate 
flux of amino acid, peptide or?-cyclodextrin 
solution increases with the increase in stirred 
rate or transmembrane pressure, and the solute 
rejection by the membrane also increases as 
the stirred rate increases. However, the 
increase of rejection of the amino acid or 
peptide is less significant than that of ?
-cyclodextrin at the condition of high stirred 
rate. Therefore, a dead-end nanofiltration 
under stirring can be applied in the separation 
and purification of amino acids (Glu,  Gly 
or Lys)or Gly-Gly from ?-cyclodextrin. 
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Cellulose Ester?100?500?1000 Da MWCO?
SPECTRUM?? Polyethersulfone (1000 Da 
MWCO?OMEGA)????????????
Glutamic acid (MW = 147?IP = 3.22?ICN), 
Glycine (MW = 75?IP = 5.97?ICN)??Lysine 
(MW = 183? IP = 9.75? ICN)??肽??
Glycylglycine (Gly-Gly) (MW = 132?ICN)??




























































































100 ? 200 rpm ? ? ? ? ? ? ψ ?
?????8?11?57? ( ) ( Ls RR 10/110/1 1/1 −− )
? 9? Glu??-cyclodextrin?????
????????????????????











Garem, A., C. Martin-Orue, S. Bouhallab, 
“Nanofiltration of amino acid and peptide 
solutions: mechanisms of separation,” J.  
Membrane Sci., 142, 225-233 (1998) 
Tsuru, T., S. Takatoshi, S. I. Nakao, S. 
Kimura, “Peptide and amino acid separation with 
nanofiltration membranes,” Sep. Sci. Technol., 
29, 971-984 (1994) 
Van der Horst, H. C., J. M. K. Timmer, M. P. 
J. Speelmans, “Separation of amino acids by 
nanofiltration and ultrafiltration membranes,” 

















?1 ?????  
 

















Lys  6.04  0.55
Gly  6.25  0.53
Glu  3.79  0.49





(SPECTRUM 100 MWCO) 
 
 















Gly  6.30  0.33
Glu  3.40  0.44
Lys  6.03  0.35





(SPECTRUM 500 MWCO) 














Glycine  1000 ppm 
3 atm
 R1/10MWCO
100          0.55
500          0.45
1000          0.40













Gly-Gly 1g/L+β -Cyclodextrin 3g/L
3 atm
 R1/10pH
Gly-Gly    5.72        0.24
Gly-Gly    8.50        0.29

























Gly 1g/L+β -Cyclodextrin 3g/L
Glu 1g/L+β -Cyclodextrin 3g/L
Gly-Gly 1g/L+β -Cyclodextrin 3g/L 
 R1/10
Gly   0.45
Glu   0.62
Gly-Gly   0.53
 













Gly-Gly 1g/L+β -Cyclodextrin 3g/L
3 atm
 R1/10
Gly-Gly          0      0.19
Gly-Gly      100      0.26
Gly-Gly      200     0.28
β -Cyclodextrin    0.90
β -Cyclodextrin    0.94



























Gly-Gly 1g/L+β -Cyclodextrin 3g/L
3 atm
 R1/10pH
5.72       0.53
8.66       0.64
3.00       0.50 0 rpm
 














Glu 1g/L+β -Cyclodextrin 3g/L
3 atm
Glu          0    0.24
Glu      100    0.32
Glu      200    0.43
 R1/10
β -Cyclodextrin    0.89
 R1/10
β -Cyclodextrin    0.93








(SPECTRUM 1000 MWCO) (OMEGA 1000 MWCO) 
